Abstract. We consider a nonlocal eigenvalue problem which arises in the study of stability of point-condensation solutions in the Gierer-Meinhardt system and generalized Gray-Scott system. We give some su cient conditions for stability and instability. The conditions are new and can be applied to the study of stability of single point-condensation solutions.
Introduction
In the study of many reaction-di usion systems, it is observed numerically that when one of the di usion coe cients is very small, there are solutions that concentrate at a nite number of points (we call these solutions point-condensation solutions). Such a phenomenon is referred as point-condensation phenomenon. We mention two reaction-di usion systems which give rise to point-condensations. One is the following generalized Gray-Scott system from chemical-reactor theory To study the stability and instability of point-condensation solutions of the above two systems, one can decompose the eigenvalue problem into two problems: small eigenvalue problem (which is caused by the translational invariance of the equations) and large eigenvalue problem (which corresponds to the coupling e ect between chemicals We remark that the linear stability analysis for another scalar non-local problem has previously been conducted by Freitas 7] , 8] and 9]. In those papers, he considered the linear operator of non-local problem as a perturbation of a local operator. (Similar approach has been used in 1].) Our approach here is not perturbation type. Instead, we work directly with the non-local problem.
The organization of this paper is as follows: In Section 2, we prove Theorem 1.1. Section 3 contains the proof of Theorem 1.2. Finally in Section 4, we discuss some applications to Gray-Scott systems. POINT CONDENSATIONS 5 Acknowledgments: This research is supported by an Earmarked Research Grant from RGC of Hong Kong. The author would like to thank the referees for carefully reading the manuscript and many valuable suggestions.
Proof of Theorem 1.1
In this section, we prove Theorem 1.1. The approach is similar to Section 2 of 29], though it is more complicated.
We assume that r > 1; r 6 = 2; p + 1 and (1.7) and (1.8) hold.
Let w be the unique solution of (1.5) Since L is not self-adjoint, we introduce a new operator as follows: It remains to prove (3). Suppose (3) is not true. Since w is exponentially small at in nity, L 1 has compact resolvent in H 2 (R N ). By (1) and (2) We rst note that Theorem 1.1 holds when = 2. In fact, suppose on the contrary R 0. Then by (2.15) and (3) Next we set ( 1 ; 2 ) to be the largest interval containing 2 such that Theorem 1.1 holds at 2 ( 1 ; 2 ). Certainly 1 < 2 < 2 .
We now show that 1 
